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A rapid and easy method for the purification of the Neurospora crassa NADPspecific glutamate dehydrogenase
Abstract
In order to study an oxidative modification of the Neurospora crassa NADP-specific glutamate
dehydrogenase (GDH[NADP]) during aerial growth, we were compelled to purify this enzyme.
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In order to study an oxidative modification
of the Neurospora crassa NADP-specific glutamate
dehydrogenase (GDH[NADP]) during aerial growth, we
were compelled to purify this enzyme.
The
different purification procedures which have been
purification of the Neurospora
described by other authors follow the first three
steps of the method reported by Barratt and
crassa NADP-specific glutamate
Strickland (1963 Arch. Biochem. Biophys. 102:6676).
Two additional purifications steps are
dehydrogenase
needed to obtain a single band after SDS-polyacrylamide-gel electrophoresis, usually separation by molecular weight on Sephadex and
then one of the following procedures: a) affinity chromatography with N-carboxy-methylL-glutamate bound to Sepharose, which causes partial inactivation of the enzyme (Blumenthal and Smith 1973 J. Biol. Chem 248:6002-6008; b) a second DEAE-Sephadex A-50 column
plus (NH4)2S04 precipitation at 45% saturation (Ashby et al. 1974 Biochem J. 143:317329) which gives a 1.6 fold increase in specific activity but a 48% yield loss; c) electrofocusing with some inactivation of the enzyme, 30% loss in total activity, and the
inconvenience that only a few milligrams of protein can be processed (Hernandez et al.
1983 J. Bacteriol. 154:524-528).
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Triazine dyes immobilized to Sepharose have bean used with good results to purify
various dehydrogenases.
In the case of Neurospora crassa GDH(NADP), after the usual
first three steps of the purification procedure, the cell extract was applied to a column
of Procion Red HE-3B immobilized to Sepharose CL-4B.
The enzyme was eluted from the
column with NADPH.
This procedure gave a high specific activity and a very good yield
(Watson et al. Biochem J. 173:591-596) (Table 1). This method is probably the best to
purify a small amount of enzyme (<200 U ), but, for higher amounts of enzyme the NADPH
elution from the affinity column turns out to be too expensive.
Instead of binding
Procion Red to Sepharose, we tried the commercially available Reactive Blue 2-Sepharose
(Sigma). A comparison of the different purification procedures is shown in Table 1.
A detailed description of the present purification
Neurospora crassa hyphae were
method is as follows:
grown in Erlenmeyer flasks from 1 x 10^6 conidia per ml
of Vogels minimal medium supplemented with 1.5% sucrose,
agitated 13-14 h in a gyratory shaker at 230 rpm and 30°
C.
The hyphae, harvested by filtration and dehydrated
with an excess volume of acetone, were ground with
mortar and pestle and dry ice until a fine powder was
obtained. Ground hyphae in 220 ml of 0.1 M phosphate
buffer (pH 8.0) was homogenized at 4° C, two times 2
min. each, with a Polytron homogenizer at full power.
After centrifugation at 15,000 g, 15 min, the cell
extract supernatant was heated at 50° for 1 h, kept on
ice for 30 min and centrifuged in the same way. Solid
(NH4)2SO4 was added to the supernatant to 30% saturation.
Precipitated protein was removed by centrifugation and the supernatant was adjusted to 55% saturation
of (NH4)2SO4.
The precipitate was collected by 15,000 x
g centrifugation, resuspended in 16 ml of 0.01 M TrisHCl, pH 8, 50 mM (NH4)2SO4, 0.1 mM L-glutamate (Buffer
A) and dialyzed twice against 500 volumes of the same
buffer.
An unexplained 18% increase in total activity
was observed at this point (Table 2). Then the cell
extract was loaded onto a (2.5 x 33 cm) column of DEAESephadex A-50, equilibrated with Buffer A.
The enzyme
was eluted from the column at 22 ml/h with a linear
gradient of Buffer A and Buffer A containing: 300 mM
(NH4 )2SO4.
The fractions with high GDH(NADP) activity
were pooled and precipitated by adding (NH4)2SO 4 to 55%
saturation.
The precipitate was dissolved in 2 ml of 50
mM Tris-HCl, pH8, 1 mM L-glutamate (Buffer B) and
dialyzed twice against 500 volumes of the same buffer.
The dialyzed enzyme was applied at 4.1 ml/h to a column
(0.9 x 25 cm) of Reactive Blue-Sepharose (Sigma), equilibrated with Buffer B.
After extensive washing with
this buffer, the enzyme was eluted at 8.3 ml/h with a
linear NaCl gradient obtained with 50 ml of Buffer B and

Fig. :. PuFificazion o"f GDH&DPH)
1. Crude Extract; 2. After heating;
3. (NH4)2 SO4 precipitate; 4. DEAESepharose eluate; 5. Reactive BlueSepharose eluate

50 ml of the same buffer containing 1M NaCl.
The fractions with the highest enzyme
activity were pooled and the enzyme precipitated with (NH4)2SO4 at 55% saturation. The
precipitate was resuspended in 2 ml of Buffer B, solid (NH4)2SO4 was added to 55% saturation, and stored in aliquots at -20° C. A summary of the purification is given in Table
2.
After polyacrylamide-gel electrophoresis (Laemmli 1970 Nature 227:680-685), the
purified enzyme showed one major protein in overloaded gels and one or probably more
minor bands, estimated to be less than 1% of the major band (Fig. 1).
The most
noticeable of the minor bands cross reacted with antibodies directed against the main
band and its intensity increased after repeated freezing and thawing. Thus, this minor
band is probably a degradation product of the enzyme.
The purification procedure
described here offers a combination of relative speed (4 vs 5-6 days) with both a high
specific activity and a high yield.
Table 1. Specific activities (U/mg protein) and yield (% of crude lysate total activity)
obtained with different purification procedures.
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* Since the hyphae were grown and harvested in the same way, these specific activities
were calculated assuming our initial specific activity.
Table 2.

NADP-specific

Glutamate

Dehydrogenase

Purification

Total
Units

Protein,
total mg

Units*
mg prot.

Crude extract
supernatant

2,484

3,380

0.73

100

supernatant
after heating

1,719

713

2.41

69.2

3.2

(NH4)2SO4 precipitation
after dialysis

2,173

488.3

4.45

87.5

6.0

DEAE-Sephadex
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41.8

942

14.7
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precipitation

* Units: umoles of NADPH oxidized/min

Yield

Purification

at 25° C.
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